Alzheimer's disease (AD) is associated with a general cognitive decline that affects the memory and language domains. Thus, an oral production deficit with a lexical-semantic origin has been widely observed in these patients. Their written production capacities, however, have been much less studied. We assessed the spelling abilities of 22 AD patients and a group of matched healthy controls with a test battery including written picture naming and word and pseudoword dictation tests, as well as text dictation and spontaneous writing tasks. The results of the AD patients in the discriminative tasks were then entered into voxel-based morphometry analyses along with their grey matter volumes. The patient group presented a selective impairment for word dictation, which contrasted with a spared capacity to spell pseudowords, and showed more difficulties for words with arbitrary and rule-based orthography. Moreover, they also produced less complete syntactic units in the spontaneous writing task. These results point out the lexical-semantic, as opposed to sublexical, nature of the spelling deficit associated to AD. In addition, we recognized a mainly left-lateralized cortical network, including areas in the posterior inferior temporal lobe and the superior region of the parietal cortex, which might be responsible for this impairment. Other regions, such as the putamen, were also associated to the deficit. The results of this study, hence, improve our understanding of the neuropsychological and neuroanatomical mechanisms that underlie the cognitive symptoms associated to AD.
Introduction
The cognitive profile of Alzheimer's disease (AD) patients is mainly characterized by an episodic memory impairment that complicates the acquisition of new information (Fox et al., 1998) . However, a linguistic deficit is also present in many of the cases. The verbal output of AD patients, even in the early stages of the disease, lacks lexical diversity and presents semantic errors and circumlocutions (Cuetos et al., 2009 (Cuetos et al., , 2012 González Nosti et al., 2008; Rodríguez-Ferreiro et al., 2009 ). This linguistic pattern has been extensively documented in the oral domain, but there is much less evidence regarding writing abilities of these patients (for a review see Neils-Strunjas et al., 2006) .
Writing difficulties associated to the disease were observed by Alzheimer (1907) himself in the patient Auguste D. Since then, a variety of deficits, with origins ranging from central to peripheral, have been described in the AD population. This line of research has gained certain popularity in the last years with the case-studies of the renowned writers Iris Murdoch (Garrard et al., 2005; Pakhomov et al., 2011) and Agatha Christie (Lancashire, 2010) .
The most common pattern of deficiency includes lexical dysgraphia (Croisile et al., 1996; Forbes et al., 2004; Hughes et al., 1997; Rapcsak et al., 1989) which may be concurrent with a phonological or sublexical deficit (Aarsland et al., 1996; Luzzatti et al., 2003; Neils and Roeltgen, 1994; Pestell et al., 2000; Platel et al., 1993) in later stages of the disease. In some cases, peripheral impairments are also present (Forbes et al., 2004; Horner et al., 1988; Neils-Strunjas et al., 1998; Venneri et al., 2002) . Following the influential model by Ellis (1982) , lexical dysgraphia is characterized by errors in real word, as opposed to pseudoword, writing, and, more specifically, a diminished capacity to correctly spell irregular words with arbitrary orthography due to damage in the orthographic lexicon. On the other hand, phonological dysgraphia is present when the patient is incapable of writing pseudowords or rare unfamiliar words, and is caused by damage to the route that allows conversion of phonemes into their corresponding graphemes. Finally, peripheral dysgraphias involve a deficit in the mechanics of written output, including 
